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OBACHWUTEINHA 3AMUCKA

KOHCTPYKTUBHUAT NPOEKT € U3TOTBEH MO MCKaHe Ha Bb3anoxutens. Bcneacteue Ha
BUCOKO BOAHO HUBO W OYWHOTO TeYeHMe Ha pekarta, kameHHaTa CTeHa ce e paspylwna.
Bbpxy creHata cTbnBa eAwHUA KpawW Ha MeTarneH newexofeH Moct. Tosa Hanara
HEOTMOXHU MEPKM 3a YKpensaHe N Bb3CTaHOBABAHE Ha yCToA.

[MpoekTpaHa e ctoMmaHobeTOHOBa NMOANOPHA CTeHa ¢ BUMCOouMHA Ao 6,50 M. oT
npunexawmna TepeH. CTeHarta e ¢ HenpaBunHa Gopma(noTkosa) B NRaH ¢ obwa AbmK1Ha
16,9 M. KopoHaTa Ha cTeHaTa cneaBa HaknoHa Ha TepeHa U TOBa Hanara rnpoMeHnuearta wn
BucounHa. lognopHaTta cTeHa e npoeKkTupaHa Taka 4Ye ga npeanassa npunexawure
MNoLWKM OT 3annBaHe, KaKkTo U Aa noabpXa equHUst Kpah Ha MocTa n obpaTHMA HACUN KbM
ynuuara.

OyHAMPAHeTO e ce W3BbpLUM BbpXy ckana. OyHgameHTa TpsAbea ga ce Bkonae
MuHUMYM 20 cMm B 34paBusa NNacT.

lMpeaun 3anodBaHe Ha CTPOWUTENHO-MOHTaXHUTE pPaboTk No cTeHaTa € HeoBXoaAUMO
Aa ce Hanpasu NoAroToBKa Ha paboTHaTa 30Ha, KOeTO BKIOYBA!

-yKpensBaHe Ha ynuuaTta

-U3riMBaHe Ha NUNOTU K aHKepUupaHe

-pasbusBade BeToHOBMTE cTHNANA

-MOYUCTBAHE Ha PEYHOTO KOPUTO OT KaMEHHW DNOKOBE, 3eMHM MacK, HaHOCU
W pacTUTENHOCT

-Harnpasa Ha BpeMeHeH GeHT OT YyBarnu ¢ NAcbK

MNognopHoTo chopbXeHne e ce nanbnhHu oT 6etoHn B20;B25 n apmuposka Al; Alll,
CbrnacHo rpaduyHaTa 4acT oT npoekta. [da ce ocurypn OeTOHOBO MNOKPUTME Ha

apmuposkarta ot 0,03-0,05 m.



Mpwn ornepa Ha mAcTO B& KOHCTAaTMPaHO 4e, B paboTHaTa 30HA UMa eNeKTpUYeKn
CTBMO KOWTO MOXe Oa nofpeyd Ha uanbhAHeHweTo. 3a Toea Tpabea ga ce npegsuau
BpeEMEHHO kaBenHo Tpace.

KodhpakauTe doopmu TpsOBa Aa OTroBapsAT HA MPOEKTHUTE pPasMep M oYepTaHuATa
Ha OeToHOBUMTE W CTOMAHODETOHOBWTE KOHCTPYXUMM B TPOLEC Ha MonaraHeto W
BTEBpPARBaHETO Ha BeToHOBaTa CMeEC.

ApmMmupoBKkata Ha cTocMaHoDeTOHOBUTE enemeHTH aa ce uspaboTBa U MOHTUpa B
MbMHO CbOTBETCTBME C KOHCTPYKTUBHWA NpoekT. [lpyn MOHTaxa Ha apmartypaTta pa ce
NOCTaBAT PUKCaTOpPK 3a acurypseaHe Ha beToHoso nokputue. Nog ropHaTa apMyMpoBka aa
Ce MNOCTaBAT CTONYETA, 3a [a Ce NnoAbpXa apmatypara B MNPOEKTHO MNOMOXeHWE.
FlpremaHeTo Ha apMMpoBKaTa fa cTaBa B MPUCHLCTBMETO HA NPOETaHTA KOHCTPYKTOP.

NonaraHeto Ha 6GeToHOBaTa CMEC Aa CE& M3BBPLIBA Taka, Y& ga ce ocurypv
eQHOpOAHOCT Ha BeToHa, Oa ce Nonyyu HeobxoAuMOTO CUENMEeHue Mexay OTAENHUTe
crnoese 1 ga ce obesneun gobbvp BLHWEH BUA HA KOHCTpYKumaTa. Tpabea ga ce usnonsea
MexaHu3MpaH MeTo  3a ynnbTHRBaHe Ha OeToHa.

Mo BpeMe Ha cTpouTencTeBoTo Aa ce cnasea [TANCMP

Cned npukmovysaHne Ha 8CUYKU cmpoumenHo-MoHmaxHu pabomu Oa ce Hanpasu
noyucmeaHe Ha pe4yHomo Kopumo e pabomHama. Toea wje dosede do HOpManHO
ommu4aHe Ha eodume, HaManseaHe Ha cKopocmma u Uu3non3eaHe Ha uyenus
npoun Ha peuyHomo kopumo. Te3u mMeponpuamus we npednassm om nocnedeawu

asapuu Ha npednasHume KpalibpexHu cLOPbXEHUA.



TEXHMKA HA BE3OMNACHOCT

Bcuukn pabotHuum aa 6baaT 3ano3Hatu ¢ U3NCKBaHWA W Hopmute Ha TBT, aa ca
cHabaeHn ¢ nNWYHW npeanasHW CpeacTea, cneuwanHo paBoTHO OBNEeKno, Kacku M

KoNnaHW.

Ho obexkta 3agb/KUTENHO Ja Cce  YCTPOM MPOTMBONOXApHo Tabno ¢

noXxaporacutenw, KOd’DH, ronaTn 1 caHgb4eTa C NACHK.

Ha Bcuukm onacHM mMecTa kato en.tabna w ypegu Qa ce nocTasAT

NpeaynpeauTenHn aHaluu.

CTpOMTEﬂHMTe MalWWHW N MHBEHTap Aa ce nyckat Ha paboTa camo, Korato ca

npuBeaeHn B NbNHa N3NPABHOCT.

[Npu 3ancysaHe Ha kotbpaKHUTE, apMaTypHUTe U GETOHOBUTE PaBOTN TEXHWYSCKNAT
pbkoBOAuTEN Ha obekTa ce 3aabimKaBa Aa NPOBEXAE MHCTPYKTaX W Oa B3eMme
HeobxoouMuTe Mepkn, ocurypssallv 6e30MacHOTO W3NbNHEHWE Ha NPOW3BOACTBEHUA
npouec. 3abpaHaBa ce nNON3BaHeTO 3a W3BbpwBaHe Ha CMP Ha BucouuHa Ha
VHBEHTApPHW ckeneta v nnaTdopmu, 32 KOUTO HAMAa NacrnopTy OT MpeanpuatusTa-
NPOW3BOAMTENNW, C YKasaHUa 33 MOHTaXa, ekcrnnoatauwata,  gonycTumuTe

HaTOBAPBaAHWA 1 OEeMOHTaXa VM.

Ha BugHO mscTo 0a uma antedyka ¢ HeoDxoanmuTe MeaukaMmeHTW 3a JaBaHe Ha

MbpBa MEAVNLIMHCKA NOMOUL.
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BL3CTAHOBABAHE MOJNOPHA CTEHA
M.OUMUTPOB

Cantilever wall analysis
Input data

Project

Task ' Bb3CTaHOBABAHE NOANOPHA CTEHA
Descript. : BOHELIA BOOA

Author  MJOUMATPOB

Customer : OBLWWHA BENWKO TBPHOBO
Date 972012 ¢f

Material of structure
Unit weight y = 23,00 kN/m?2
Analysis of concrete structures carried out according to the standard EN 1992 1-1 (EC2).

Concrete : C 20/25

Cylinder compressive strength fox = 20,00 MPa

Tensile strength fet = 2,20 MPa

Elasticity modulus Eem = 30000,00 MPa

Longitudinal steel : BS00

Yield strength fok = 500,00 MPa

Elasticity modulus E = 200000,00 MPa

Geometry of structure
No. Coordinate Depth o

X [m} Zm]

1 0,00 0,00 ;
2 0,00 0,50
3 1,00 0,50 S
4 1,00 0,75
5 0,00 0,75 N
6 0,00 5,60 Onaf
7 4,25 5,60 T
8 4,25 6,20 Oy
9 099 6,20 -
10 -0,99 5,60 P
11 059 5,60
12 040 0,00

The origin [0,0] is located at the most upper right point of the wall.
Wall section area = 6,15 m2.
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M.AMMUTPOB

Bb3CTaHOBABAHE NognopHa cteHa

Name : Geometry

Stage : 1

HN00: ,‘:
6,20 g 6,20
949 775 T o
1 slles w
Wi 0;60 L« 3
/}_1 :/ A K
5,24 o
Basic soil parameters
No. Name Pattern hisol o Y Tau &
[°] [kPa] [kN/m3]  [kN/m3] Il
1 nasip 30,00 0,00 18,00 8,00 0,00
2  fun RERE 80,00 10,00 23,00 13,00 10,00

All soils are considered as cohesionless for at rest pressure analysis.

Soil parameters

nasip

Unit weight :

Stress-state :

Angle of internal friction :
Cohesion of soil :

Angle of friction struc.-soil :
Soil :

Saturated unit weight :

fun

Unit weight :

Stress-state :

Angle of internal friction :
Cohesion of soil :

Angle of friction struc.-soil :
Soil :

Saturated unit weight :

y = 18,00 kN/m3
effective

0ef = 30,00°

Cef = 0,00 kPa

5§ = 000°

cohesionless
Ysat = 18,00 kN/m3

y = 23,00 kN/m3
effective

0ef = 80,00°

Cef = 10,00 kPa

& = 10,00°

cohesionless
Ysat = 23,00 kN/m3

2|
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M.OAMUTPCE

BL3CTaHOBABaHE NOANOPHa CTeHa

Geological profile and assigned soils

L 3 - fun

No. Layer Assigned soil Pattern
[m]

1 5,00 nasip

2 2,00 fun

Terrain profile
Tertrain behind construction has the slope 1: 5,00 (slope angle is 11,31 °).

Water influence
Ground water table is located below the structure.

input surface surcharges

No Surcharge Action Mag.1 Mag.2 Ord.x Length Depth
' new change [kN/m?] [kN/m2] x [m] | [m} z {m]
1 YES permanent 200 on terrain
No. Name
11
Resistance on front face of the structure
Resistance on front face of the structure: at rest
Sail on front face of the structure - fun
Soil thickness in front of structure h=060m
Terrain in front of structure is flat,
Earthquake
Harizontal seismic coefficient ky, = 0,1000
Vertical seismic coefficient  k, = 0,1000
Water below the GWT is restricted.
| 3}
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Bb3CTaHOBABaHE MOANOpHa cTeHa
M.AUMUTPOB

Name : Earthauake

e i |
6,20 | e
// i b
0,1000 Lol 78
i/ ¢ o e
L. — '3 D ; . "
8
~ 5,24 . D o
(=]
Global settings
Active earth pressure calculation - Coulomb
Passive earth pressure calculation - Caqout-Kerisel
Earthquake analysis theory - Mononobe-Okabe
Standard for concrete structures - EN 1992 1-1 (EC2)
Settings of the stage of construction
Partial coefficients for wall verification
Verification methodology : according to EN 1997
Input of partial factors : Standard
Design approach : 2 - reduction of actions and resistance
Design situation : permanent
f bk F rable
Partial factors on actions (F) Fact. e “;_";ra A avo{ul X
Permanent actions YG 1,35 1,00
Variable actions YQ 1,50 0,00
Water actions Yw 1,30
Partial resistance factors {R) Fact. -1
Partial factor on overturning YRe 1,40
Partial factor on sliding YRh 1,10
Partial factor on bearing YRv 1,40
Partial factors for variable actions Fact. -
Factor for combination value ) 0,70
Factor for frequent value g 0,50
Factor for quasi-permanent value o 0,30

The wall is free to move. Active earth pressure is therefore assumed.
Shape of earth wedge
Earth wedge is calculated as skew.

l 4]
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M.ANMWTPOB

BE3CTaHOBABGHE NOANCPHA CTeHa

Verification No. 1
Forces acting on construction

Name Fhor App.Pt. Fyert App.Pt. Coeff. Coeff. Coeff,
fkN/m] Z [m] [kN/m] X [m] overtur. sliding  stress
Weight - wall 0.00 -1,83 141,56 1,73 1,000 1,000 1,350
Earhq.-constr. 14,16 1,83 -14,16 1,73 1,000 1,000 1,000
FF resistance 0,06 0,20 0,00 0,00 1,000 1,000 1,000
Weight - earth wedge 0.00 -3,00 327,32 2,63 1,000 1,000 1,350
Earthquake - soil wedge 32,73 -3,00 -32,73 263 1,000 1,000 1,000
Active pressure 105,15 -2,99 146,30 432 1,350 1,000 1,350
Earthq.- act. pressure 48,07 -4 45 651,98 3,66 1,000 1,000 1,000
1 436 -3,88 5,86 3,94 1,350 1,000 1,350

Verification of compiete wall

Check for overturning stability

Resisting moment Mg = 150584 kNm/m
Qverturning moment Mgy, = 784,74 KNm/m

Wall for overturning is SATISFACTORY

Check for slip
Resisting herizonfal force Hies

Active horizontal force

= 3314,27 kN/m

Hagt = 204,39 kN/m

Wall for slip is SBATISFACTORY
Overall check - WALL is SATISFACTORY

Maximum stress in footing bottom 212, 87kPa

Name ; Verification

Stage : 1; Analysis : 1

&

“"-.78; » e
327,327 30
V180,16 /| L
&0 Y T 6207
1415,55 46,29 (e
4006~ -
- ‘t:_":?_
5,24
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Bb3CTaHOBABAHE NOAMNOpHA cTeHa
M.OMMUTPOB

Bearing capacity of foundation soil
Forces acting at the centre of the footing bottom

i Moment Norm. force - Shear Force Eccentricity Stress
{kNm/m] [kN/m] j [kN/m] [m] [kPa]

1 523,69 853,49 24272 0,70 179,53

2 455 59 636,13 204,39 0,61 212,87

Bearing capacity of foundation soil check

Eccentricity verification
Max. eccentricity of normal force e 698,4 mm
Maximum allowable eccentricity ey = 1728,1 mm

Eccentricity of the normal force is SATISFACTORY

Footing bottom bearing capacity verification

Design bearing capacity of foundation soil R = 400,00 kPa
Partial factor on bearing Yry = 140

Max. stress at footing bottom o = 212,87 kPa
Bearing capacity of foundation soil Rq = 285,71 kPa

Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY

Name : Bearing cap.
,}/:’“’ -'\/‘/:'
6,20 < 6,20
A=
i 7
Ty | A
WMV | ~
524 ‘
™~
o %
~ ~
N ~
Dimensioning No. 1
Forces acting on construction
Name Fror App.Pt.  Fyert App.Pt.  Coeff. Coeff. Coeff.
[kNfm}] Z[m] [kNim] X[m] moment norm.force shear for.
Weight - wall 0,00 -2,82 69,27 0,40 1,350 1,350 1,000

l 6]
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BbL3CTaHOBABAHE NOANOPHa CTeHa
M.AMMUTPOB

Name Fhor  App.Pt. Fueqr  App.Pt.  Coeff. Coeff. Coeff.

[kNf'm}] Z[m] f[kN/m] X[m] moment norm.force shearfor.

Earthq.- constr. 6,93 -2,82 -6,93 0,40 1,000 1,000 1,000
Weight - earth wedge 0,00 -5,40 10,80 1,11 1,000 1,350 1,000
Earthquake - soil wedge 1,08 -5,40 -1,08 1,11 1,000 1,000 1,000
Pressure at rest 130, 20 -2,32 0,00 1,59 1,350 1,000 1,350
Earthquake - pressure at rest 56,04 -2,90 0,00 1,59 1,000 1,000 1,000
1 By 54 -3,19 0,00 1,59 1,350 1,000 1,350

Wall stem check
Reinforcement and dimensions of the cross-section

Bar diameter = 20,0 mm ‘ 9
Number of bars = 10 ‘
Reinforcement cover = 30,0 mm L
Cross-section width = 1,00 m _ '
Cross-section depth = 0,59 m Tf.

Reinforcement ratio p 057 % > 013 % = pmin io
Ultimate moment Mgy = 676,68 kNm > 650,01 kNm = Mgg .

Cross-section is SATISFACTORY.

Name : Dimensioning

69{:.7 ‘, ) /“‘/
6,20 q  =25604 ebd. 5]
9,80%130,20 ,;/ ) "/‘
F ‘:/“ ,/ ol
N
5,24 .t
+z
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SABENEXKN:

1.Cromana Al(®) Rs=225 MPa
2.Cromana AN(N) Rs=375 MPa
3.BeroH B20

4 betoH B25

5.BeTOHOBO MOKPUTHE MUH. 3CM.
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SABENEXKW: ,‘
1.CtomaHa Al(D) Rs=__22§ MPa
2.Ctomana AHI(N) Rs=375 MPa
3.6eton B20

4.5eToH B25~

S.SeTqu'éo NOKPUTUE MKUH, 3CM.
6.0brkHa Ha cteHaTa 16,9 m.
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CNECHOWKALIMA HA APMWPOBKATA
Cromana Al Alll
Duametsp 26,5 o8 N8 N10 N12 N14 Nt6 N18
Avriusacm | 21600 | 14700 | 20660 | 23660 | 77775 | 7060 | 51850 | 42500
Terno, kg 56,2 58,1 B16 | 1464 | 6906 | 853 | 8182 | 8492
O6uuo, kg 114,2 2670,2
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